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(54) POLYESTER MOLDING MATERIAL AND ITS USE IN LASER BEAM WELDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyester molding material that is translucent to laser 
beam and is useful for bonding to other plastic parts including absorbable dye, pigment or filler 
through the laser welding technique by using formulated pigments selected from among 
unabsorbable pigments. 

SOLUTION: This polyester molding material includes formulated pigments selected from among 
unabsorbable pigments. In order to surely bond this material to black-colored plastic parts, this 
material is preferably a molding material comprising a thermoplastic polyester, for example, 
polybutylene terephthalate including a black-colored formulated pigments containing a yellow 
pigment (preferably Sandoplast yellow) and a violet pigment (preferably Sandoplast violet). In a 
preferred embodiment, the content of the yellow pigment is 0.5-1 .5 g per 1 kg of the plastic, 
while the violet pigment is 3-8 g per 1 kg of the plastic. 
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Claims 

A molding composition comprising a pigment combination made 
from nonab«orbing pigments. 

A molding composition made from polyestar wrth color pigments, 
which comprises a pigment combination of yeilow pigment and violet 
pigment. 

A molding composition as claimed in claim 1 or 2, in which the 
poJyesters present are themioplastic poJyeslere, such as 
poiyethylene lerephthalate or polybutyiene terephthalate or 
copolyesters having units derived from bulylene terephthalafe units 
and butylene isophthalat© units. 

A molding composition as claimed In any of claims 1 to 3, in which 
the yellow pigment present comprises Sandoplast Yellow. 

A molding composition as claimed in claim 4, which comprises an 
amount of from 0.1 to 2 g, preferably from 0.5 to 1.5 g, of yeilow 
pigment per kg of plastic. 

A molding composition as claimed in any of claims 1 to 3. in which 
the violet pigment present comprises Sandoplast Vfolet. 

A molding composition as claimed in claim 6. which comprises an 
amount of from 2 to 10 g. preferably from 3 to 8 g. of violet pigment 
per kg of plastic. 

A molding composition as claimed in any of claims 1 to 7. comprising 
a pigment combination made from nonabsorbing pigments for 
producing the upper translucent layer for bonding plastics by the 
laser welding method. 

The use of a molding composition as claimed in any one of claims 1 
to B for producing the upper translucent layer for bonding plastics by 
the laser welding method 
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10, The use of a molding composition as claimed in any of claims 1 to 8. 
comprising a yellow pigment and a violet pigment, for producing the 
upper translucent layer for bonding plastics by the Jaser welding 
method. 



3 Detailed Desorlpt:±on oC Znven-blon 

The invention relates to a molding composition made from polyester wKh 
color pigments and its use for tx^nding thermoplastics with the aid of laser 
welding* 

Laser welding of thermoplastics has not yet become widely established in 
industry, since high capital expenditure deters potential users. However. 
H. Potente et al. in Plastverarbeiter No. 46 (1995), pp, 42 - 46, describes 
the enormous advantages of this process in various applications. In 
particular a considerable potential market is forecast for the jointing 
process In the future (see Plastverarbeiter No. 48 (1997) pp. 28 - 30). 

In laser welding two plastics are normally combined with one another by 
bonding an upper plastic translucent to laser light with a lower plastic not 
translucent to laser light. The laser beam here passes through the upper 
layer of plastic leaving it unchanged and encounters the lower layer, by 
which it is absorbed with liberation of thermal energy. The thermal energy 
liberated melts the plastic material and thus bonds it to the upper layer at 
the point of impact of the laser beam. 

A disadvantage of this method, however, is that it is not possible to process 
plastic compositions pigmented with absorbing dyes or pigments or 
comprising absorbing fillers, srnce the tiller or dye or, respectively, the 
pigment used for coloration always immediately absort)s the laser light so 
that no bond Is produced. 

An example which may be mentioned here is that of polyester molding 
compositions pigmented black using carbon black. 

The object of the present invention was to provide a colored polyester 
molding composition which Is translucent to laser light and which therefore 
is suitable for bonding by the laser welding method to other plastic parts 
comprising absorbing dyes, pigments or fillers. 

This object has been achieved by a molding composition comprising a 
pigment combination made from nonabsorbing pigments. 
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Surprisingly, the novel molding composition comprises nonabsorbrng 
pigments. 

II is surprising that this method can be usecf to bond colored plastic parts to 
other colored or Mack plastic parts. 

It is preferable for a molding composition which comprises yellow pigment 
to t>e secured on black plastic parts. 

n is particularly preferalsle for a molding composition comprising yellow 
pigment and violet pigment to be secured on black plastic parts. 
It is very particularly preferable for a polyester molding composiUon to be 
used in which a shade of black has been brought about by the use of a 
yellow pigment and a violet pigment 

According to' the invention the polyester materials used comprise 
thermoplaslic polyesters which contain polymerized units deriving from an 
ester of at least on© aromatic dicarboxylic acid, in particular from 
(erephthallc acid, isophthallc acid or 2,6-naphtha3enedicarboxylic acid and 
from at least one aliphatic diol, in particular etnylene glycol 1 ,3-propanediol 
or 1,4-butanBdiol. or which contain polymerized units of teirahydrofuran. 
Examples of suitable polyesters according to the invention are described In 
Ullmann's Encydopedta of Ind. Chem., ed. Barbara Elvers, Vol. A24. 
Polyester section (pp, 227 - 251 ) VCH Weinheim-Basel-Cambridge-New^ 
Yori^ (1992). According to the invention particular preference is given to 
polyesters such as polyethylene terephthalate or poiybutylene 
terephthalate and to copolyesters containing butylene terephthalate units 
and butylene isophthalate units. 

The polyesters may also have been modified by incorp orating, during the 
condensation, small amounts of aliphatic dicarboxylic acids, such as 
glutaric acid, adipic acid or sebacic acid, or of polyglycols, such as 
dielhylene glycol or triethylene glycol, or else hlgher-molecular^ight 
polyethylene glycols. The polyesters may also contain other polymerized 
units derived from hydroxycartDOxyfic adds, preferably from hydroxybenzoic 
acid or from hydroxynaphthalenecarboxylic acid. 

Besides freshly prepared polyester the polyesters may also comprise first-, 
second- or higher-generation recycled materials, or mixtures of fresWy 
prepared polyester with recycled materials. Mixtures of this type may also. 
If desired, comprise additives, or may have been modified by admixing 
other compatible polymers. 
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For the purposes of the invention. yeJIow pigment Is in parttcular 
SandopJast Yellow, a pigment deriv/ing from the chinophthalone group of 
dyes. Sandoplast Yellow - 2 G is indicated in the color index under "S V 
114 = Solvent Yellow 114". 

For the purposes of the- invention, violet pigment is in particular Sandoplast 
Violet, a pigment deriving from the anthrachinone group of dyes. 
Sandoplast Violet - RSB Is indicated in the color index under "S V 13 = 
Solvent Violet 13". 

Sandoplast dyes of this type are generally high-quality polymar-solubie 
dyes which are suitable for coloring a variety of plastics. They are 
standardized In polystyrene, in which they give a brilliant and transparent 
coloration. Opaque formulations can be achieved by adding white 
pigments, such as titanium dioxide or zinc sulfide. Combinations with other 
organic or inorganic pigments give more intensely colored and more 
brilliant colorations. Sandoplast dyes can be used together with fluorescent 
Hostasol dyes to achieve especially briHIant hues. 

The arrwunt of yellow pigment suitable according to Ihe invention is from 
0.1 to 2 g, prrferably from 0.5 to 1 .5 g, per kg of plastia 

The amount of violet pigment suitable according to the invention Is from 2 
to 10 g, preferably from 3 to 8 g. per kg of plastic. 

Surprisingly, it has been found that the molding composition with the 
pigment combination according to the invention, although It fooks blad< to 
the naked eye. is completely translucent to laser light and is therefore 
highly suitable for producing the upper translucent layer for the laser 
welding process. 

The working example below is intended to give the skilled worker a more 
detailed description of. the Invention and the advantages achievable 
therewith. 



(8) 2000-309694 

Comparative Example 1 

Two black films made from polybutylene terephthalate wHh an added 
amount of 6.S g of carijon black per kg of plastic were produced by 
extrusion and had in ©a;^ case a thickness of 40 |jm. The two films were 
laid one on top of the other and irradiated with a laser beam from a NdYAG 
laser for a period of 3 s. 

After the inracfiation the surface of the upper film had melted, but there had 
been no bonding of the two films. 



Example 1 

Comparative Example 1 was repeated except thai the upper film used a 
polybutylene terephthalate with a pigment combination of black 
appearance, made from 0.9 g of Sandoplast Yellow and 5.1 g Sandoplast 
Violet per kg of plastic. 

After the same period of irradiation as in Comparative Example 1. using an 
Identical laser beam, a finrily adhering bond had developed between the 
two films. 



1 Abstract 

The invention relates to a polyester molding composition comprising 
nonabsorbing pigments and its use for laser welding. 
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(54) POLYESTER MOLDING MATERIAL AND ITS USE IN LASER BEAM WELDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyester molding material that is translucent to laser beam 
and is useful for bonding to other plastic parts including absorbable dye, pigment or filler through the 
laser welding technique by using formulated pigments selected from among unabsorbable pigments. 
SOLUTION: This polyester molding material includes formulated pigments selected from among 
unabsorbable pigments. In order to surely bond this material to black-colored plastic parts, this 
material is preferably a molding material comprising a thermoplastic polyester, for example, 
polybutylene terephthalate including a black-colored formulated pigments containing a yellow pigment 
(preferably Sandoplast yellow) and a violet pigment (preferably Sandoplast violet). In a preferred 
embodiment, the content of the yellow pigment is 0.5-1.5 g per 1 kg of the plastic, while the violet 
pigment is 3-8 g per 1 kg of the plastic. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The molding material containing the combination pigment made from the unabsorbent pigment. 
[Claim 2] The molding material containing the combination pigment of a yellow pigment and a violet 
pigment made from polyester and a color pigment. 

[Claim 3] The molding material according to claim 1 or 2 characterized by the existing polyester being 
copoly ester which has thermoplastic polyester, for example, polyethylene terephthalate, polybutylene 
terephthalate or a butylene terephthalate unit, and the unit of the butylene isophthalate unit origin. 
[Claim 4] A molding material given in any 1 term of claims 1-3 characterized by the existing yellow 
pigment being sand PURASUTO yellow. 

[Claim 5] It is the molding material according to claim 4 characterized by 0.1 -2g per plastics 1kg of things 
preferably included for the yellow pigment of an amount (0.5-1 .5g). 

[Claim 6] A molding material given in any 1 term of claims 1-3 characterized by the existing violet pigment 
being sand PURASUTO violet. 

[Claim 7] It is the molding material according to claim 6 characterized by 2-lOg per plastics 1kg of things 
preferably included for the violet pigment of an amount (3-8g). 

[Claim 8] A molding material given in any 1 term of claims 1-7 characterized by including the combination 
pigment made from the unabsorbent pigment in order to manufacture the up translucent layer which 
combines plastics by the laser-beam-welding method. 

[Claim 9] Use of a molding material given in any 1 term of claims 1-8 for manufacturing the up translucent 
layer which combines plastics by the laser-beam -welding method. 

[Claim 10] Use of a molding material given in any 1 term of claims 1-8 characterized by including the 
yellow pigment and violet pigment for manufacturing the up translucent layer which combines plastics by 
the laser-beam-welding method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to using it with a laser-welding adjuvant, in order to combine 

the molding material made from polyester and a color pigment, and plastics. 

[0002] 

[Description of the Prior Art] Laser welding of thermoplastics is not yet widely established in the industrial 
world. It is because the potential user is made to abandon because of very large sum costs. However, 
H.Potente and others has described the immense advantage of this approach in various application in 
Plastverarbeiter No.46 (1995) and pp.42-46. Especially, the considerable commercial scene will be predicted 
in the junction process in the future (Plastverarbeiter No.48 (1997) pp.28 -30 reference). 
[0003] In laser welding, the lower plastics which is not translucent is combined to translucent (translucent) 
up plastics and laser to laser, and two sorts of plastics is usually combined mutually. A laser beam passes an 
up plastics layer, electric-charge-keeps this not carried out, meets with a lower layer, is absorbed here, and 
releases heat energy here. The released heat energy dissolves plastic material and this is combined with an 
up layer in the part equivalent to which the laser beam was. 

[0004] However, when the absorptivity color or the pigment is coloring or the fault of this approach contains 
the absorptivity filler, I hear that it cannot perform processing of plastic material, and there is. It is because 
the filler, color, or pigment used for coloring absorbs a laser beam immediately and association is not 
formed. The polyester molding compound colored black, using carbon black as an example can be 
mentioned here. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is a coloring polyester molding 
compound translucent in laser light, and is offering the suitable ingredient for making it combine with other 
plastics parts which contain an absorptivity color, a pigment, or a filler with laser welding process. 
[0006] 

[The means for solving invention] The molding material containing the combination pigment (a pigment 
combination) made from the unabsorbent pigment was able to attain this purpose. A new molding material 
contains an unabsorbent pigment in a surprising thing. It is unexpected that this approach can be used in 
order to combine colored plastic parts with other coloring or black plastics parts. In order to make it 
combine with black plastics parts certainly, as for a molding material, it is desirable that a yellow pigment is 
included. In order to make it combine with black plastics parts certainly, especially the thing of a molding 
material containing a yellow pigment and a violet pigment is desirable. It is very desirable especially to be 
used for a polyester molding compound by use with a yellow pigment and a violet pigment, after the black 
color tone (shade) has arisen. 
[0007] 

[Embodiment of the Invention] According to this invention, the polyester ingredient used contains the 
thermoplastic polyester which has the polymerization unit guided from a thing including the polymerization 
unit of ester [ of the aromatic series dicarboxylic acid of at least 1 ] especially terephthalic-acid, isophthalic 
acid or 2, and 6-naphthalene dicarboxylic acid and the aliphatic series diol of at least 1 especially ethylene 
glycol, 1,3-propanediol, 1,4-butanediol, or a tetrahydrofiaran. It is indicated by Ullmann's Encyclopedia of 
Ind.Chem., ed. Barbara Elvers, Vol.A24, and Polyester section VCH Weinheim-Basel-Cambrige-New York 
(pp.227-251) (1992) as an example of the suitable polyester for this invention. According to this invention, 
tiie copoly ester which has polyethylene terephthalate or polybutylene terephthalate and a butylene 
terephthalate unit, and a butylene isophthalate unit is especially mentioned as a suitable thing. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/3/2006 



JP,2000-309694,A [DETAILED DESCRIPTION] 



Page 2 of 2 



[0008] Polyester may be reformed by introducing little aliphatic series dicarboxylic acid, for example, a 
glutaric acid, an adipic acid, a sebacic acid, polyglycol, for example, a diethylene glycol, triethylene glycol, 
or other amount polyethylene glycols of giant molecules into condensation. Polyester may have 
hydroxycarboxylic acid and other polymerization units preferably guided from a hydroxybenzoic acid or a 
hydroxy naphthalene carboxylic acid. 

[0009] Polyester may be the mixture of the polyester and the recycle ingredient which may contain others, 
primary, secondary, or a high order recycle ingredient, or were newly prepared. [ polyester / which was 
newly prepared ] By request, this type of mixture may contain the additive, or may mix and reform the 
polymer in which other compatibility is possible. 

[0010] It is the pigment with which especially a yellow pigment is guided from the color of sand 
PURASUTO yellow (Sandoplast Yellow) and a kino FUTARON group for the purpose of this invention. 
Sand PURASUTO yellow-2G show a color number "S. V.l 14=Solvent Yellow 1 14." 
[001 1] It is the pigment with which especially a violet pigment is guided from the color of sand 
PURASUTO violet (Sandoplast Violet) and an anthraquinone group for the purpose of this invention. Sand 
PURASUTO violet - RSB shows a color number "S. V.13=Solvent Violet 13." 

[0012] this type of sand PURASUTO system color is suitable for coloring of various plastics — it is a high 
quality polymer solubility color generally. It standardizes with polystyrene and fascinating and transparent 
coloring is given. An opaque formula can be attained by adding white pigments, for example, a titanium 
dioxide, or zinc sulfide. With organic [ other ] or combination with an inorganic pigment, still stronger 
coloring and still more fascinating coloring are given. In order to attain a fascinating hue especially, a sand 
PURASUTO system color can be used with a fluorescence agent HOSUTAZORU (Hostasol) system color. 
[0013] 0.1 -2g per plastics 1kg of suitable amounts of the yellow pigment of this invention is 0.5-1. 5g 
preferably. 2-1 Og per plastics 1kg of suitable amounts of the violet pigment of this invention is 3-8g 
preferably. 

[0014] Even if the molding material of this invention which has a combination pigment in a surprising thing 
looks black in the naked eye, it is completely translucent in laser light, therefore it is very suitable to 
manufacture the up translucent phase for a laser-welding method. 

[0015] The following examples aim at providing the skilled laborers with explanation of still more detailed 

invention, and the profits which can be attained by that cause. 

[0016] 

[Example] Two black films made from polybutylene terephthalate which added carbon black with an 
amount of 6.5g [ per comparison example 1 plastics 1kg ] were manufactured by extrusion, and each film of 
thickness was 40 micrometers. The film of 1 was carried on the film of another side, two films were placed, 
and the NdYAG laser beam was irradiated for 3 seconds. After the exposure, although the up film was 
dissolving, any association could not be found in two films. 

[0017] The comparison example 1 was repeated except considering as the polybutylene terephthalate which 
has the combination pigment of a black appearance made from sand PURASUTO yellow 0.9g and sand 
PURASUTO violet 5.1g per plastics 1kg in the up film used example 1. While being the same as that of the 
comparison example 1 , after irradiating the same laser beam, firm association was formed between two 
films. 

[Translation done.] 
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